VMT Interface & Key Concepts

Velocity Mapping Toolbox (VMT)
V-242 beta

~ Data Import

Data Type [7] Save Data (.mat file)

[ Output Tecplot (*.dat) file
[”] Output KMZ File (Google Earth)
Vertical Offset (m)

() ASCI Output (.txt)
() Matlab Files {.mat)

— Graphics Export

Style.

["] Figure 1 (Shiptracks) @ Presentation

[7] Figure 2 (Plan View)
["] Figure 3 (Cross Section)

() Print

~— Pr

Secondary Flow Definitions

1) Zero Net Cross-Stream Discharge Definition (zsd)
2) Rozovskii Definition (Roz)

| Manually Set Cross-Section Endpoints (User Input File Required)

Horizontal Grid Node Spacing (m)
1.0

Advanced Processing

Mag Var

[T] correct for variations in streamwise depth (unit g ity)

Y Y

Beam Angle (de:
["] Output Muttibeam Bathymetry : g8 {d0g)
20 | |

[7] output Auxiliary Data <]

WSE (m)
00 |

0.0

— Plotting

— Plan View

[T] Piot English Units

Map Depth-Averaged Velocities

["] Load Shoreline File

Add Background

*Requires Mapping Toolbox

Depth Range (m)

Vector Scale
Vector Spacing

Smoothing Window Size

— Cross Secti

Cross Section Contour Plot

Vertical Exaggeration |

Plot Secondary Flow Vectors
Vector Scale |
Horiziontal Vector Spacing

Vertical Vector Spacing

Horizontal Smoothing Window

Vertical Smoothing Window

Include Vert. Vel. Comp. in Sec. Flow Vectors

Contour Variable

Transverse Velocity (v) (W
Vertical Velocity (w)
Velocity Magnitude
Primary Velocity (zsd)
Secondary Velocity (zsd)
Primary Velocity (Roz)

< | 1] [

Secondary Flow Vector Variable

Secondary (zsd)

Secondary (Roz)

Secondary (Roz, Cross-Stream C
Primary (Roz, Cross-Stream Comy ~
< m | »




OVenviewiofibbata Processing

| .
Sl e PRI g Interpolate the Average
IR s ~ Transect Data to Transects on Sclglnese
Generate ASCII . : ; : Processing

| wpaman gl | O
Configure VMT Mean Cross Transverse Visualize Data

Compute
Primary and
Seconda

Load ASCII
Output files into

Determine the

Mean Cross - Export KMZ File

y

| Process and Export
Beam Depths*

*Stops Here if selected

Save Processed
Data

Preprocess the
Data

Export Tecplot
Data File

L




Preprocess Data

RPrepnecessingin \WRII  Generate ASCII

m The user is responsible for QA/QC of their
data in WRII prior to exporting ASCII Output
files

m VMT currently does not include any major
QA/QC routines (possible future addition)

m Pay particular attention to
m Outliers
m Near-shore velocity spikes
= Missing data
s GPS quality
m Velocity reference

H r sti
ZUSGS



Preprocess Data
in WinRiverll &

/\

Export ASCII Output files in SI (metric) units
with Backscatter data

-
 SaintClair_0_000_ASC.TXT - Notepad SO
File Edit Format View Help
2
25 25 a1 a6 1 o 1
§ 7229203518 683 1 -0.320  0.970  5.320  21.410
S11.51  19.85  -1.00 3.00 0.00  142.00 0.00  12.08 2.55 2.02 2.73 2.73
0.00 0.00 0. 0.00 0.00
13.00393655  -82.42191465 -32768  -32768 0.0
0. 0.0 0.0 0.0 2.0 0.0 17.0 0.03 2.18
96 cm BT dB 0.43 0.319
0.93 77.95  187.31 -9.9 -77.3 -3.5 -9.7 83.3 85.5 83.8 82.9 100 2147483647
1.18 5411 158.28 20,0 -50.3 9.3 -14.6 85.0 85.0 85.0 83.7 100 2147483647
1.3 47.41  183.99 -3.3 -47.3 -7.1 3.6 86.2 88.8 7.0 B6.2 100 2147483647
168 §0.18  104.07 -17.0 -G6.8 5.3 5.6 B86.6 87.0 7.0 82.3 100 2147483647
193 61.44  217.15 -37.1 -49.0 -3.2 2.4 87.6 88.5 BB.1 84.2 100 2147483647
2,18 53,00  186.51 -6.0 -52.7 3.7 3.5 6.3 ©O1.5 &7.2 B5.0 100 2147483647
2043 -32768 32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
- 2.68  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
Can p Ot |n 2,03 -33768 22768 -32768 -32768 32768 32768 255 255 255 255 0 2147483647
3018 -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
3043 -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
. - 3068  -32768 32768 32768 -32768 32768 32768 255 255 255 255 0 2147483647
En IISh unlts but 3.93 -32768 -32768 -32768 -32768 -32768 -32766 255 255 255 255 0 2147483647
y 118 22768  -32768 -32768 22768 -32768 -22768 255 255 255 255 0 2147483647
4,43 -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
. 4.68  -12768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
assumes a” N ut 4,93 32768  -32768 -32768 32768 -32768 -32768 255 255 255 255 0 2147483647
5.18  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
543  -32768  -32768 -22768 -32768 -32768 -32768 255 255 255 255 0 2147483647
. . . 5.68  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
I I uni 5.3 -32768  -32768 -227G8 -32768 -32768 -32768 255 255 255 255 0 2147483647
6.18  -32768 32768 32768 -32768 32768 -32768 255 255 255 255 0 2147483647
6.43  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
6.68  -12768  -32768 -32768 -12768 -32768 -32768 255 255 255 255 0 2147483647
6.93  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
7.18  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
7,43 -32768 32768 -32768 -32768 32768 -32768 255 255 255 255 0 2147483647
7.68  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
7.93  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
818  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
§.43  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
§.68  -32768 32768 32768 -32768 32768 -32768 255 255 255 255 0 2147483647
§.93  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
9,18  -32768  -32768 -32768 -12768 -32768 -32768 255 255 255 255 0 2147483647
9,43  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
9.68  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
9,93 -32768 32768 -32768 -32768 32768 -32768 255 255 255 255 0 2147483647
10,18  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
10,43 -32768  -32768 -12768 -32768 -32768 -32768 255 255 255 255 0 2147483647
10,68  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
10,93 -32768  -32768 -12768 -32768 -32768 -32768 255 255 255 255 0 2147483647
11,18 32768  -32768 -32768 32768 -32768 -32768 255 255 255 255 0 2147483647
11.43  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
11.68  -32768  -32768 -12768 -32768 -32768 -32768 255 255 255 255 0 2147483647
11,93  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
12.18  -32768  -32768 -12768 -32768 -32768 -32768 255 255 255 255 0 2147483647
12043 32768  -32768 -32768 32768 -32768 -32768 255 255 255 255 0 2147483647
12.68  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
12,93 -32768  -32768 -12768 -32768 -32768 -32768 255 255 255 255 0 2147483647
1318  -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647
13,43 -32768  -32768 -32768 -32768 -32768 -32768 255 255 255 255 0 2147483647 v




Preprocess Data

- in WlanverII &

Palmer Rapid

WS WF Draft WN WP TPE WM
25 25 13 32 1 20 1

Yymmddhhmmssss en  #en Picth Roll Heading TW
1111612295369 125 1 0.720 0.770 300.550 7.090
Ew ns ud BTerr dpth Elv Delv Hdop/#Sat D1 D2 D3 D4

0.29 540 -0.20 0.00 0.00 27567 000 1206 141 163 154 141
TEDist TETime TDTravelN TDTravelE TDMadeGood

0.00 0.00 0.00 0.00 0.00
Latitude Longitude NavBTew NavBTns TDT en

45.3274678 -77.5151289 -1.50 -17.40 0.0 _
Qmiddle Qtop Qbuttom QStShore DistStShore QEndShore DistEndShore EndDTL StDBL
0.0 0.0 0.0 0.0 10.0 0.0 3.8 0.68 0.93

#B unit ref int scl absr

18 cm BT dB 0.45 0.511

BDpth Velmag Veldir Velew Velns Vud Verr [Backscatter 12 34 ] %Good Qm”3

0.68 86.50 163.82 24.1 -83.1 3.6 -28.8 66.4 66.9 63.7 66.4 100 0.00

0.93 118.65 136.85 81.1 -86.6 3.5 -24.1 72.6 70.8 66.7 80.8 100 0.00

1.18 -32768 -32768-32768-32768 -32768 -32768 102.4 83.8 74.7 104.2 02147483647
1.43 -32768 -32768-32768 -32768 -32768 -32768 255 115.8 255 255 02147483647
1.68 -32768 -32768-32768 -32768 -32768 -32768 255 255 255 255 02147483647



ConfigureVMVIIE Settings

Velocity Mapping Too'box (VMT) — Plotting
$24 e — Plan View

— Data Import

[T Piot English Units

S Depth Range (m)
Map Depth-Averaged Velocities 2
Data Type [7] Save Data (.mat file)

(7) ASCII Output (.txt) [7] output Tecplot (* dat) file 155 Lo S Hhe

_ Vector Spacing
() Matlab Files (.mat) [T] output KMZ File (Google Earth) Add Background
| 3| Smoothing Window Size

Vertical Offset (m) ‘ *Requires Mapping Toclbox

Vector Scale

~ Graphics Export — Cross Sections
Style— — .
[T Figure 1 (Shiptracks) ty Cross Section Contour Plot Contour Variable

@ Presentation i : Streamwise Veloci
[ Figure 2 (Plan View) @ Print Vertical Exaggeration | Transverse Velocity (v)
[ Figure 3 (Cross Section) - Vertical Velocity (w)
Plot Secondary Flow Vectors Velocity Magnitude
. — Primary Velocity (zsd)
~— Processing Vector Scale v Secondary Velocity (zsd)
Secondary Flow Definitions Horizontal Grid Node Spacing (m) Horiziontal Vector Spacing | 1 Primary Velocity (Roz)

1) Zero Net Cross-Stream Discharge Definition (zsd) 10 } = < | m (R
2) Rozovskii Definition (Roz) - | Vertical Vector Spacing
E] Manually Set Cross-Section Endpoints (User Input File Required) -
[ correct for variations in streamwise depth (unit q continuity) [ Advanced Processing ]

Secondary Flow Vector Variable

Horizental Smoothing Window ] ' Secondary (zsd)

- Secondary (Roz)
Ersibas Vertical Smoothing Window | | Secondary (Roz, Cross-Stream C
["] Output Multibeam Bathymetry Primary (Roz, Cross-Stream Comy ~

[F] Output Auxiiary Data [ 20 | oo | | 0.0 Include Vert. Vel. Comp. in Sec. Flow Vectors < UL} | 4
u. L] = | Ry

Beam Angle (deg) Mag Var WSE (m)




Load ASC_II

Fead ASCI Data
e B T e

WabWhi20080112 017 ASC.TXT
WabWhi20080112_01&_ASC.TXT
WabWhi20080112_015%_ASC.TXT
WabWhi20080112_022_ASC.TXT

Select the Directory Containing ASCII Output Data Files (*, tt)

| ADCPIntermediateClass
 AdvancedADCP_APROE
) Caris
J Certificates
. CRR_adwice
 GageData
; HYPACK
; MOCC
| Motes
J RCEM_INC
; VMT
4 VMT_Snowbird
4 | Data
. Cal5ag_AcmeBend
) CS5C

]

=
— e e e e e

m

, Jordan

. Mississippi

. VAB

. Wabash_Embarras
. WhiteWabash
1. Yorkville
1. Docs

)
)
)
)
1. Missouri
)
kg
)

10 Examples

1. Lectures

4 m 2

Folder: WhiteWabash

VMT will group and average the selected transects
(unless exporting bathymetry)

s
ZUSGS



VIVIIE PrERROGGCESSING

m Omit missing or bad velocity data

(ASCII value =-32768)
m Filter out bad backscatter data
(ASCII value = 255)

m Replace bad GPS with bottom track data

m Missing GPS data is replaced with BT using last
known position

m Errors in moving bed conditions—Be Careful

Future addition: QA/QC data

Hydr sti
ZUSGS



Process and Export

Beam Depth Computations s

*Stops Here if selected

m Convert back to raw slant range
m Remove draft from depth
= Divide by cos(beam angle) \'4

m Apply pitch, roll, heading

m Compute X, y, z for each beam

m Account for draft

m Translate to earth coordinates

m Apply water surface elevation
(WSE)

m See enclosed paper from Gary Murdock

H r sti
ZUSGS

(vaiz)unknown



AVErRAGINgG
Muliiole Transeseis | %

s Cross Section
+ GridNodes

—@— Transect (shiptrack)
with ensembles

Step 2. Project transect data to the
cross section plane using an

. Data_ mapped to a mean, orthogonal translation
linear cross section

(required for secondary
flow computations) -

m If data along a
curvilinear path is e
required, use ASCII2GIS y
utility ®

all transects at each grid node for basic
variables (e.g. velocity components)

©  Ensemble projected
on cross section

=+  Grid Nodes R .
the cross section grid for each
@ Transect (shiptrack)

with ensembles transect (no interpolation in vertical
Ensemble projected is required when using a vertical grid

_ oncrosssection defined by the bin size)
) Ensemble interpolated
10 cross section

grid node

Node average

RS,
vt vy
i D v
“ r s - N e Interpolated data
%m @ RN, point at grid node




m Fits aline to
all GPS
points

m User can
override with
endpoint file

s Cross Section
4+  Grid Nodes

—E&— Transect (shiptrack)
with ensembles

UTM Northing (m)

4277320

4277310

4277300

4277290

4277280

4277270

4277260

4277250

4277240

4277230

4277220

42772801

42772791

(m)

ing

4277278} -

4277277}

 UTMNorth

4277276

4277275

446325

UTM Easting (m)

Explanation

—— Shiptrack

Q  Ensemble
+  Grid Node

446326 446327 446328 446329 446330

446331 |

~—— Average Cross Section

UTM Easting (m)

Manually Set Cross-Section Endpeints (User Input File Reguired)

446310 446320 446330 446340 446350 446360 446370 446380 446390 446400 446410




Map data to

ProjectiDataitoVIean xS

s Cross Section
4+ Grid Nodes

—O— Transect (shiptrack)
with ensembles

© Ensemble projected
on cross section

sti
ZUSGS

UTM Northing (m)

4277320

4277310

4277300

4277290

4277280

4277270

4277260

4277250

4277240

4277230

4277220

4277280 . NN

4277279

4277278

Northing (m)

4277277+ -

UTM

4277276

4277275

| 446325 446326 446327 446328 446329
UTM Easting (m)

446330 446331

Explanation

—— Shiptrack

Average Cross Section

Ensemble

Grid Node

UTM Easting (m)



Horizantal Grid Mode Spacing (m)

1.0

Interpolates data to user
specified grid

X grid node spacing user defined

Z grid node spacing set by ADCP bins

s Cross Section
(@] 4+ Grid Nodes
O Transect (shiptrack)
o with ensembles

Ensemble projected
on cross section

©  Ensemble interpolated
to cross section

grid node

©)

r s
ZUSGS

UTM Northing (m)

4277320

4277310

4277300

4277290

4277280

4277270

4277260

4277250

4277240

4277230

4277220

4277280

4277279

42772781

4277277

UTM Northing (m)

T

4277276

4277275

1 I 1 1
446327 446328 446329 446330

UTM Easting (m)

I i I
446325 446326 446331

T

Explanation

Shiptrack

Average Cross Section

QO  Ensemble
=+ Grid Node

UTM Easting (m)



Average

AVerage MultipledianSECTS) st

m Averages basic
variables at each

Node average
node
= Velocity N8N
Components (East, NN
North, Vertical) i
= Backscatter & Depth INNN
= Velocity magnitude & SNNNERSANA Y
: - SRR IRNTINNN - 4
direction are RN
recompUted from \ : E E E E : :, Interpolated data
averag ed @ ] point at grid node
components
Hydr st



| Compute |
Streamwise andansyverse

m Streamwise
defined
perpendicular
to mean cross
section

m Transverse is
parallel to
mean Cross
section

\\V
\
\
\
\
U/ \\
\
\
\\
“ %
\
\QO
\
s« Q@
\ r)
s O
. &
\\0(9
\

u = Streamwise velocity
v = Transverse velocity

See Lane et al. 2001 (provided)




Compute

Primary and|Secondary (ZSD), It

Zero Net Cross Stream
Discharge
Definition (ZSD)

m NoO net secondary
discharge for entire
Cross section

m Finds components
of velocity
perpendicular (Vp)
and parallel (Vs) to
rotated cross

section
m Better for bends (in
general) Vs = Secondary Velocity
Vp = Primary Velocity
Hydr s

ZUSGS See Lane et al. 2001 (provided)



Compute

Primary and|Secondany (ROZ) It

Rozovskii Definition .
(ROZ) SN,

s No net secondary :/;\\
discharge for each %.Qs =0
profile (ensemble) 4‘;\:\

= Vs and Vp differ for Vo RN Y
each ensemble C%d;\\

= Recompute X and Y S
components of Vp
and Vs Vpx

m Generally better for
confluences and
bifurcations _
Vs = Secondary Velocity

Vp = Primary Velocity

ZUSGS See Lane et al. 2001 (provided)



[Data Visualization

| Add Background l
|_ Export DAV l \Y /

~ Done

Plotting Workflow

Settings
J =1

\ \ /

Perform

sti
ZUSGS



Configur_e

RPlettingnteniace

Velocity Mapping Toolbox (VMT) e
v. 2.42 beta

Data Import ] Depth Range (m)
I Map Depth-Averaged Velocities .

[T Piot English Units
— Plan View

Disclaimer Help

— 3 s Vector Scale
o Load Shoreline File

Vector Spacing

Replot i Sackorund Smoothing Window Size

*Requires Mapping Toclbox

— Cross Sections

Cross Section Contour Plot Contour Variable
Streamwise Velocil
Vertical Exaggeration | | Transverse Velocity (v)
Vertical Velocity (w)
Plot Secondary Flow Vectors Velocity Magnitude

o Primary Velocity (zsd)
Vector Scale ‘ Secondary Velocity (zsd)

Save Figures

Horiziontal Vector Spacing

Vertical Vector Spacing

Horizental Smoothing Window
- Secondary (Roz)
Vertical Smoothing Window I Secondary (Roz, Cross-Stream C
Primary (Roz, Cross-Stream Comp ~

Include Vert. Vel. Comp. in Sec. Flow Vectors < UL} 4




Configure

m Plan view data can plot

depth- or layer-
averaged velocities

VLA:d 1d ddz
2 U7
Contour variables &
secondary flow
variables from
listboxes

Can choose to include
vertical velocity
component in vectors

Can plot in English
units

‘Vertical Exaggeration 10

Plot Secondary Flow Vectors
Vector Scale 0.z

Horiziontal Wector Spacing 1
Vertical Wector Spacing 1
Horizontal Smoothing Windows 1
Vertical Smoothing Window 1

Include Wert. Vel Comp. in Sec. Flow Vectors

— Plotting
[] Piot Englizh Units
— Plan Wiew
Drepth Range (m)
Map Depth-fveraged Velocities dl to d2
T T
Vector Scal 1
[~] Load Shoreline File sEiprwrals
Vector Spacing 1
Add Back nd
crgrou Smoething Window Size 1 Export
*Requires Mapping Toolbox
— Cross Sections
Cross Section Contour Plot Contour Variable

»

Transverse Velocity (v}
Vertical Velocity (w)
‘Velocity Magnitude
Primary Velocity (z=d)
Secondary Velocity (zsd)
Primary Velocity (Roz)

4| ] | »

m. |

1

Secondary Flow Vector Variable

m.| »

Secondary (zsd}
Secondary (Roz)
Secondary (Roz, Cross-Stream C
Primary (Roz, Cross-Stream Comp =

1| mn | b




Perform

Spatigl

m Plan View N =2
= 1-D Moving average B A
= Window size [ —
Z*N + 1 [T Piot Shoreline Ve\::t:pj::: ;1
. . Stmaathing Window Size 2 N
= Ignores missing data
m 2-D contour plots
= 2-D moving average Nc=2,Nr=1

= Window Size — oo -0 —
(2*Nr+1)-by-(2*Ne+1) ::::::::

= Ignores missing data —0-0-0-0-0-0-0-0-0—

Horizantal Smoathing Yindose 2 Nc
wertical Smoothing WWindow 1 'N r

%;lsss Units = HGNS & Bin Size



Subsample

SubsamplefoRletting " Data
m Use to Improve P
clarity of plots — - -0 -0— -0 —
m Subsampling done N
. ] Flot Shoreine “ectar ScTaIe 1
after spatial ) L LI VS
averaging ——
m User-defined grid
node spacing is HVS=4,VWS=1
_ — 00— 000 —
HVS =1 (i.e. plot all — 000000 —
— 00— 000 —
nodes) — o900 000 —
— 00— 000 —
Hydr S




and units plotted

Depth-Averaged Velocities (cm/s)

v ¥l 6’ R 4
' ! )‘ " e f
A Scale bar for« .

g }d ‘

~ 120
4277300 7, vectors
\ 5 . : |
R ‘ 100
__ 4277250 v,
E
(o]
£ ‘ - 80
= Pl ol
5 given
s 4277200 : dcolﬁr)
5 ‘, Ll

4277150

4277100

l ! e " f : '; .h' \; : Y P APUIe, ol osirh o
446150 446200 446250 446300 446350
UTM Easting (m)

i & B iy
446100 446400

Generate




Generate

Plots

Title listing contour variable,
units, vector variable, and secondary

flow computation method
— Contour Variable

Primary Velocity (Zero Secondary Discharge Definition) (cm/s)
with secondary flow vectors (secondary_zsd) Scale

Missing/Bad Bin Missing/bad Ensemble

Secondary Flow Vector ' ' .
(with vertical component)

AN
\\\\\\\\1tffr///
VNN NSNNNNNY

Ve e —

\

e

W

Vector Reference - Stream Bed

Scale \

NN
; \\\\

Cross Channel Distance
(from left bank, looking DS)

150
DISTANCE (M)

ZUSGS



RPlottingntenace

Velocity Mapping Toolbox (VMT)
]

— Data Import

Data Type [7] Save Data (.mat file)

[] output Tecplot (*.dat) file
D Output KMZ File (Google Earth)

=

(7) ASCI Output (.txt)

(") Matlab Files (.mat)

Vertical Offset (m)

~— Graphics Export

Style

[T Figure 1 (Shiptracks) @ Presentation

[7] Figure 2 (Plan View)
[ Figure 3 (Cross Section)

() Print

— Processing
Secondary Flow Definitions
1) Zero Net Cross-Stream Discharge Definition (zsd)
2) Rozovskii Definition (Roz)
E] Manually Set Cross-Section Endpoints (User Input File Required)
E] Correct for variations in streamwise depth (unit g continuity)

Horizontal Grid Node Spacing (m)
1.0

Advanced Processing

~— Bathymetry

Beam Angle (deg)
L 20 |

Mag Var WSE (m)

00

[ Output Multibeam Bathymetry

[7] Output Auxiiary Data 09

— Plotting

Configure
VMT Plotting

— Plan View

[T Piot English Units

Map Depth-Averaged Velocities

[ Load Shoreline File

Add Background

*Requires Mapping Toolbox

Depth Range (m)

Vector Scale
Vector Spacing

Smeothing Window Size

— Cross Sections

Cross Section Contour Plot

Vertical Exaggeration i

Plot Secondary Flow Vectors
Vector Scale | 02 |
Horiziontal Vector Spacing

Vertical Vector Spacing

Horizental Smoothing Window

Vertical Smoothing Window

Include Vert. Vel. Comp. in Sec. Flow Vectors

Contour Variable

Streamwise Velocil
Transverse Velocity (v)
Vertical Velocity (w)
Velocity Magnitude
Primary Velocity (zsd)
Secondary Velocity (zsd)

Secondary (zsd)

Secondary (Roz)

Secondary (Roz, Cross-Stream C

Primary (Roz, Cross-Stream Comp ~
< 1 | »




Configure

PI Ott| 1 g I r terface Add Background VMT Plotting

veIOCity Mapping T°°|b0x (VMT) — Plotting
yodzhon — Plan View

— Data Import

[ Piot English Units

Depth Range (m)

Map Depth-Averaged Velocities
Data Type————  [7] save Data (.mat file)

(%) ASCIi Output (xt) |  [] Output Tecplot (*.dat) file | Load Shoreline Fiie i
Vector Spacing

(") Matlab Files (.mat) [] output KMZ File (Google Earth) Add Background
| r Smoothing Window Size

Vertical Offset (m) *Requires Mapping Toclbox

Vector Scale

— Cross Sections

— Graphics Export
[:] Figure 1 (Shiptracks) e Cross Section Contour Plot Contour Variable

@ Presentation - . Streamwise Veloci
E] Figure 2 (Plan View) ) Print Vertical Exaggeration \" ] Transverse Velocity (v)
[T] Figure 3 (Cross Section) | Vertical Velocity (w)
Plot Secondary Flow Vectors
- Processing Vector Scale |

Secondary Flow Definitions Horizontal Grid Node Spacing (m) Horiziontal Vector Spacing

1) Zero Net Cross-Stream Discharge Definition (zsd) E 1 0 1 . )

2) Rozovskii Definition (Roz) L | Vertical Vector Spacing

[] Manually Set Cross-Section Endpoints (User Input File Reguired)
D Correct for variations in streamwise depth (unit g continuity)

Advanced Processing

Horizontal Smoothing Window | Secondary (zsd) E
Secondary (Roz)
Vertical Smoothing Window | | Secondary (Roz, Cross-StreamC
Beam Angle (deg) Mag Var WSE (m) Primary (Roz, Cross-Stream Comy ~
\ \ 00 | 00 Include Vert. Vel. Comp. in Sec. Flow Vectors < LLLJ | ’

~— Bathymetry

[ output Multibeam Bathymetry
[] output Auxiliary Data

Background Requirements:

» Coordinate system: UTM (WGS84; in meters)

* GeoTIFF, Shapefile, TIFF/JPEG/PNG (with a world file),
ARC ASCII GRID, or SDTS raster.

* Mapping toolbox required for Matlab version




Plotiine) lpiffizlcel]  Exworpav

Velocity Mapping Toolbox (VMT) ™"
v-242 betn — Plan View

— Data Import Depth Range (m
el Map Depth-Averaged Velocities = o)
Data Type

[ Piot English Units

[7] save Data (.mat file)
(*) ASCIi Output (txt) | [7] Output Tecplot (*.dat) file ("] Load Shoreline File Vst et
1|

(") Matlab Files (.mat) [] output KMZ File (Google Earth) Add Background
| 1 Smoothing Window Size

Vertical Offset (m) ‘ *Requires Mapping Toclbox

Vector Scale

~— Graphics Export — Cross Sections
[ Figure 1 (Shiptracks) e Cross Section Contour Plot Contour Variable

@ Presentation - - . Streamwise Veloci
[7] Figure 2 (Plan View) @) Print Vertical Exaggeration Transverse Velocity (v)

[] Figure 3 (Cross Section) Vertical Velocity (w)

, Plot Secondary Flow Vectors Velocity Magnitude
Primary Velocity (zsd)
Secondary Velocity (zsd)

¥ Processing VectorScale | 02

Secondary Flow Definitions Horizontal Grid Node Spacing (m)

1) Zero Net Cross-Stream Discharge Definition (zsd) [ 10 ' ‘ . )

2) Rozovskii Definition (Roz) L | Vertical Vector Spacing

[] Manually Set Cross-Section Endpoints (User Input File Reguired)
[ correct for variations in streamwise depth (unit g continuity) l Advanced Processing ]

Horiziontal Vector Spacing

Horizontal Smoothing Window Secondary (zsd) 1_

Secondary (Roz)
[ Dathymetry Vertical Smoothing Window | | Secondary (Roz, Cross-StreamC

Beam Angle (de Mag Var Pri Roz, C t C -
[ Output Multibeam Bathymetry i e LSS : el (5=, Croas-i(saim COR
} : | 0.0 Include Vert. Vel. Comp. in Sec. Flow Vectors < LLLJ | 4

[] output Auxiliary Data




Configure

Rletting Interface Bl RAmC0e

Velocity Mapping Toolbox (VMT) ~ piotting
$24 e — Plan View

— Data Import = Depth Range (m)
g Map Depth-Averaged Velocities

[T Piot English Units

Data Type————  [7] save Data (.mat file)
() ASCH Output (xt) | =] Output Tecplot (*.dat) file 155 Lo S Hhe

_ Vector Spacing
(7)) Matlab Files (.mat) [T] output KMZ File (Google Earth) Add Background
| r Smoothing Window Size

Vertical Offset (m) *Requires Mapping Toclbox

Vector Scale

Graphics Export — Cross Sections
Style—— .
[T Figure 1 (Shiptracks) ty Cross Section Contour Plot Contour Variable

@ Presentation i — Streamwise Veloci
[ Figure 2 (Plan View) ) Print Vertical Exaggeration ‘ ‘ Transverse Velocity (v)

[T Figure 3 (Cross Section) , Vertical Velocity (w)

Plot Secondary Flow Vectors Velocity Magnitude
e Primary Velocity (zsd)

Secondary Velocity (zsd)

— Processing Vector Scale |
Secondary Flow Definitions Horizontal Grid Node Spacing (m)

1) Zero Net Cross-Stream Discharge Definition (zsd) [ 10 ] ; )

2) Rozovskii Definition (Roz) L | Vertical Vector Spacing

[] Manually Set Cross-Section Endpoints (User Input File Required)
[T correct for variations in streamwise depth (unit g continuity) Advanced Processing

Horiziontal Vector Spacing

Horizontal Smoothing Window ] ' Secondary (zsd)

] Secondary (Roz)
— Bathymetry Vertical Smoothing Window | Secondary (Roz, Cross-Stream C

Beam Angle (de Mag Var Pri -
7] Output Multibeam Bathymetry A (deg) #ag : WSE (m) v rimary (Roz, Cross-Stream Comy
} 20 | 0.0 0.0 Include Vert. Vel. Comp. in Sec. Flow Vectors < | 11} | s

[] output Auxiliary Data

Prompts user for choice of EPS or PNG format




ImpenRtantalips

m Wait until you are completely satisfied with
your plots (vectors, contours, etc.) before:
= Adding a background
m Exporting vectors
m Saving figures

m Resize your figures appropriately before
saving

m Users can also export figures in the figure

window using a variety of settings and
options




OVEWVIEWIGTOUIRPULEIIES

m Matlab data files (*.mat):

Files contain Matlab data structures with the
raw ADCP data, intermediate variables used
in computations, and final processed and
averaged data.

m Tecplot Data files (*_ TECOUT.dat):

Files contain processed and averaged ADCP
data formatted for direct import into Tecplot.
Average XS bathymetry data are also
exported into the * TECOUT_XSBathy.dat
file.

m iRIC Vector Data Files (*.anv):

Vector files for input into the iRIC modeling
suite.

The vector files contain x, y, z, vx, and vy
values in each line and separated by spaces.
Units are MKS, UTM WGSB84.

See VMT user guide for more
detailed information

A
ZUSGS

Multibeam XYZ Bathymetry Files
(*_mbxyz.csv):

These files contain the bathymetry data from
the four individual beams of the ADCP,
corrected for heading, pitch, and roll

CSV format for easy import into ArcGIS

Can include ancillary data (time stamp,
heading, pitch, roll, etc.)

Google Earth files (*.KML and
* KMZ):

These files are generated to allow the user to
display the transect shiptracks (*.kml) and
mean cross sections (*.kmz) in Google Earth

Shiptrack KMLs are generated using
ASCII2KML utility

GIS Compatible ASCII Files
(*_GIS.csv):

These files contain georeferenced depth- or
layer-averaged data for every ensemble along
the curvilinear shiptrack

Exported using ASCII2GIS utility



- Save Processed

Save/EXPehtiProceSSed i Data

s Will save *.mat
(Matlab data file) if | oo SEIL. e

@ Matlab Files (. mat} D Qutput KMZ File (Google Earth)

S e I e C t e d ' Yertical Offset (m)

Creates ,
@@- || « ASClout GGA » VMTProcFiles [ 3 [l Search VMTProcFites

1 " J
r O C I eS Organize = Include in library « Share with « Burn New folder ==~ | @

. . % Favorites * MName Date modified
d I r e C t O r I n B Desktop [@H WonderLake_Mid_000_001 1/17/2011 9:24 PM
y 4 Downleads E WonderLake_Mid_002_003 1/17/2011 9:25 PM
=] Recent Places [ WonderLake_Mid_004_005 1/17/2011 9:25 PM
m e aS u r e m e n t [ WonderLake_Mid_006_007 1/17/2011 9:26 PM
o Libraries @ WonderLake_Mid_008_009 1/17/2011 9:27 PM

. @ Documents [@H WonderLake_Mid_010_011 1/17/2011 9:28 PM
d I r e C t O r J’ Music ) E WonderLake_Mid_012_012 1/17/2011 9:29 PM
y [E=] Pictures 3
B Videos \

m User can reload PGS NETTE

& em (C: .
o Generation based on

p Focess Ed fI | e at a @ Frechgent Dive (6) transects averaged

“ﬂ MNetwaork

later time (faster) |

’ 7 items

Hydr sti
ZUSGS



llecplot EXport:Option S

Processed data saved
to *.dat file

Saves all plot variables
(velocity components,
backscatter, flow
angles, etc.) and
bathymetry of MCS

Saved before any

spatial averaging

m Smoothing in plot
routines

Saved to

‘VMTProcFiles’

directory

Wﬁ\a\»&
ZUSGS

— Data Import

Diata Type

(7)) ASCI Output (bety | [T Output Tecplot (*.dat) file Load Data
@ Matlab Files (mat) | [ Output KMZ File (Google Earth)

[ save Data (.mat file)

Yertical Offset (m) I:l

* TECOUT.dat
NAME

X

Y

Depth

Dist

u

v

w

vp

Vs

U (Rotated)
V (Rotated)
ux (Rotated)
uy (Rotated)
uz (Rotated)
Mag

Bscat

Dir

vp (Roz)

vs (Roz)

vpy (Roz)
vsy(Roz)

DESCRIPTION

UTM Easting (m)

UTM Narthing (m)

depth (m)

dist across XS, oriented looking u/s (m)
stream-wise velocity magnitude per bin (cm/'s)
cross-stream velocity magnitude per bin (cm/s)
vertical velocity magnitude per bin (cm/s)
primary vel. component-0 discharge meth. {cm/s)
secondary vel. comp.-0 discharge meth. (cm/s)
depth-avg. stream-wise magnitude (cm/s)
depth-avg. cross-stream magnitude (cm/s)
component of vel. in X dir., rotated (cm/s)
component of vel. in Y dir., rotated (cm/s)
component of vel. in Z dir., rotated (cm/s)

vel magnitude (need better desc.) (cm/s)
backscatter (dB)

direction deviation (degrees)

primary vel. per bin using Rozovskii (em/s)
secondary vel. per bin using Rozovskii (cm/s)
cross-stream comp. of primary vel. {cm/s)
cross-stream comp. of secondary vel. {(cm/s)

phi_deg (Roz)  depth-avg. vel. vector angle (degrees)
theta_deg (Roz) individual bin vel. vector angle (degrees)

* TECOUT_XSBathy.dat
NAME

X

v
BedDepth
Dist
BedEfev

DESCRIPTION

UTM Easting (m)

UTM Northing (m)

Bed depth (m)

dist across XS, oriented looking u/s (m)

Bed Elevation (m) (Only accurate if user entered value in VMT GUI)



KM\ Z Exoorti:@Option ExportKMZFiIe

J
m Saves mean R |
C r O S S S e Ct I O n |7 ASCH Output (bt} | 7] Output Tec:p;lut (*.daft} file Load Data
b at h y m et ry t O @ Matlab Files (.mat}) D Dut:::t::lzol:::tt}::)gle Earth} —
Google Earth

KMZ file

m 3-D ‘slice’
through river
bed elevated
above the
Image plane

m Elevated above

plane by
‘vertical offset’

m Saved to
‘VMTProcFiles’
directory

Hy.droflXc oustics
hd N ZUSGS




. Advanced
AdVanced PreGCESSING

Currently under development/evaluation:
m Computation of shear velocity and bed shear stress

m Estimation of the longitudinal dispersion coefficient
from transverse velocity profile

m \Vorticity computation
m Interpolation between transects
m Stationary (at-a-point) processing

m SSC calibration/computation tool

m see Boldt et al. in HMEM proceedings (2.2.2 ADCPs and
Sediment)

m Several talks are included in references

Wa{g included on the flash drives
ZUSGS




QUESHIONS?




